Rational design of homogenous protein kinase assay platforms that allow both fluorometric and colorimetric signal readouts.
Protein kinases play important roles in signaling pathways that regulate many cellular biological processes, including apoptosis, cell growth, and differentiation in response to extracellular stimuli. Design of homogenous protein kinase assay platforms including design of potent protein kinase substrates is essential for exploration of the phosphoproteome. Here, we describe a unique chromism-based assay (CHROBA) technique for the direct measurement of protein kinase activities. The CHROBA is a novel chemosensor system that produces signals based on the photochromic and thermodynamic properties of a spiropyran derivative incorporated into peptide substrates. The CHROBA technique for detecting protein kinase activities involves the following five steps: (i) phosphorylation, (ii) photobleaching of the reaction mixture, (iii) addition of ionic polymer(s), (iv) incubation in the dark, and (v) signal readout. This simple 'end-point' assay method allows quantitative measurements of protein kinase A, Src protein tyrosine kinase, c-Abl protein tyrosine kinase, and protein kinase Calpha activities even with excess ATP. Our results showed that spiropyran-containing peptide substrates with net charges between +2 and 0 are suitable for the present CHROBA method. This information should aid in the rational design of diverse protein kinase assay platforms. The present CHROBA technique can be adapted to a microplate format with both fluorometric and colorimetric readouts and would be useful for high-throughput drug discovery and analysis of the phosphoproteome.